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1/ Over view
1 / A –Target population :-

For students of first class

Institute of medical technology

Department of pathology analysis

Medical laboratory Techniques and Quality control

1 / B –Rationale :-

Sterilization is very important subject to be studied in order to have a full knowledge about getting rid of or killing the pathological microorganisms , for this reason I have designed this modular unit for this knowledge to be understood . 

3
1 / C –Central Idea :-
1 - Definition 

2 –Sterilization methods in a diagram :-

     a -  physical methods including :

· Heat Sterilization

· Radiation Sterilization

· Gaseous Sterilization

     b – Chemical  methods including :
· Disinfectant

· Antiseptic

     c –Mechanical method ( filtration )

3 –Mechanism of sterilization

4 – Sources of laboratory contamination 
4
1 / D –Instructions:-

1. Study over view thoroughly.
2. Identify the goal of this modular unit .
3. Do the pre test and if you :- 

· get 9 or more you do not need to proceed .
· get less than 9 you have to study this modular unit well .
4. After studying the text of this modular unit ,do the post test , and if you :-
· get 9 or more , so go on studying modular unit three .

· get less than 9 , go back and study the second modular unit ; or any part of it ; again and then do the post test again .
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2/ Performance Objectives :-

After studying the second modular unit , the student will be able to:-
1. Define sterilization .

2. Know the methods of sterilization with the ability to draw a diagram .

3. Determine the mechanism of sterilization .

4. Determine the sources of contamination . 
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3/ Pre test :- 

Circle the correct answer :-
1. Sterilization means :- 

a- without M.O.                                   b- contamination

c- kill M.O. and their spores                c-  without viruses 
2. Physical methods of sterilization is :-                   
a- heat only                                         b- heat, gases, radiation

c- filtration                                         d- dry heat

3. Moist heat sterilization means using :  

a- steamed heat                                   b- some chemicals 

c- boiling                                            d- flaming
4. The advantages of autoclaving :
a- can be used for antibiotics             b- less toxic

c-effective and rapid                           d- more toxic

5. Milk is sterilized by :  
a-formalin                                           b-flaming

c- autoclaving                                     d- pasteurization
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6. Filtration is a :
a- mechanical method                       b- chemical method

c- physical method                             d- other method
7. Gamma radiation is used to sterile : 
a- inoculating loop                             b- milk

c- glass wares                                     c- food factory

8. Disinfectant is a chemical substance used for : 
a- living objects                                 b- non  living objects 

c- living and non  living objects         d-none

9. Bacteriostatic agent is a substance that :
a- stops the growth of bacteria          b- stops the multiplication   

                                                                 of bacteria

c- kill the bacteria                              d- limit the spread of the

                                                                 bacteria
     10- Contamination :
a- is the opposite of sterility              b- means sterility

c-always air borne                              d- can not be minimized 
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Note 
- Check your answers in key answer page 20.
- ( 1 ) degree for each .
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4/ the text :- 

Sterilization :-is freeing of an object from pathological microorganisms ( M.O. ) including bacteria and their spores , viruses , yeasts , molds . Or it is the absence of all living organisms .

Quiz / 1   
Define sterilization .  
Note 
- Check your answers in key answer page 21.
Methods of Sterilization

  There are three methods of sterilization :-

· Physical methods .
· Chemical methods .

· Mechanical methods

 (as shown in the diagram below ) 
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I / Physical methods of sterilization :-

A. Heat sterilization

1) Dry heat sterilization

a. Red heat ,used to sterile wire loops ,point end of forceps .
b. Flaming, used to sterile mouth of tubes , glass spreaders (which are flamed in ethanol ). 
c. Incineration ,used in pathological fuming materials .

d. Hot air oven ( 130-180 ˚C ) for 2-4 hr.,used to sterile glass wares ( pipette , syringes , flask , Petri dish….etc ) , swabs , fixed oils , thermo stable powders , see fig. 1, 2, 3, 4 .

Fig . 1 , 2 :some glass wares


Fig .3,4 :Hot air oven 
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2) Moist heat sterilization

a. Temperature below 100˚C,pasteurization (63˚C for 30 min ) , to sterilize milk .
b. Temperature at 100 ˚C
· Boiling (5-10 min ) to sterilize rubber tubes , glass syringes ( kills all non spore forming bacteria ) .
· Steaming ( tyndillization ) steam 30 min for 3days ,used to sterilize gelatin media , sugar media .

c. Temperature above 100 ˚C ( autoclaving ) the condition used in this instrument (15 lb ,121˚C ,20 min ),used for sterilization of surgical tools and clothes, culture media   and to sterile inoculated medias ; see fig. 5 ,6 .
The advantages of autoclaving , it is effective ,rapid , simple process which can sterilize large volumes and lack of toxic residues besides it is not expensive ; while it can not sterilize substances which are highly thermo labile and can not withstand pressure .

 Fig 5, 6 : autoclave
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Quiz / 2

How could you sterile these objects :-

Milk , gelatin media , loop , glass Petri dish , flask .
Note 

- Check your answers in key answer page 21. 
B. Radiation sterilization 

Two types of rays are used :-

· Non ionizing type, like ultra violate rays , infra red rays
· Ionizing type, like Gamma rays , X ray , Beta rays
Application, used to sterilize food factories , surgical sutures , thermo labile drugs , disposable syringes , water , air , surfaces .

Quiz 3

What do you know about radiation ?

Note 

- Check your answers in key answer page 21.
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C. Gaseous sterilization 

Ex. Ethylene oxide , formaldehyde , carbon dioxide 

The advantage of using gases because of its high penetration and it is compatible with most materials ; but they have toxic residual and they are explosive .

Application, used to sterile plastic syringes , rooms  hales , poultry hoses ……etc .
D. Other physical methods

· pH 

· Osmotic pressure

· Sonication

· Highly movement speed .

Quiz4  
Fill in the blanks with suitable answer :-
The disadvantages of gaseous sterilization are __________ and______________.
Note 

- Check your answers in key answer page 21. 
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II/ Chemical methods of sterilization

A- Antiseptic :-
It is chemical substance that inhibit the growth of M.O.on living tissues , ex. 70% alcohol , heptane , cetavlon , salt .

B- Disinfectant :-
IT is a chemical substance used to sterilize non living objects , ex. Phenol , formalin , Lysol ( any detergent ).

The disinfectant may be described either as :-
· Bacteriostatic:- any substant which inhibits the growth and multiplication of bacteria but do not necessarily kill them .

· Bacteriocidal :- any substance which kills the bacteria and their spores .
Quiz5

How can you sterilize the following :-

1. Culture media
2. Your skin

3. The laboratory counter
Note 

· Check your answers in key answer page 21. 
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III /       Mechanical method of sterilization
             Filtration :- 

It is the possibility to render any solution free from bacteria by passing through special filter medium .

There are some types of filter membranes (porcelain , siliceous earth , asbestos membrane filter ) .

Application ,used to sterilize serum , toxins , air , antibiotics .
Quiz6 
 Fill in the blanks with suitable answer :-
1. The most common filter membranes are ________,__________.
2. We use filtration to sterilize _______,__________,__________.
Note 

- Check your answers in key answer page 21. 
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Mechanism of sterilization

The lethal mechanism of the above methods of sterilization I damaging DNA , coagulating the protein of the M.O. , cell membrane lyses , oxidation .

Sources of laboratory Contamination

Contamination of the environment with M.O. may be
· air born 
· from hair and clothing

· working surfaces
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5/ Post test :- 

Circle the correct answer :-

    1- Sterilization is freeing of :
a- glass wares from M.O.                       b- an object from M.O.

c- an object from M.O. and                    d- an object from viruses

    their spores 
   2- Dry heat sterilization includes :
a-red heat , flaming ,hot air oven          b- red heat only

c- red heat and pasteurization                d- hot air oven only

  3- Tyndalization is used to sterile :
a-surgical tools                                       b- gelatin media 

c-gelatin and sugar media                     d- milk 

  4- Autoclave is used under these conditions : 

a- 15 lb ,121˚C ,20 min                         b- 15 lb ,220˚C ,20 min 

c-  10 lb ,121˚C ,30 min                        d- 15 lb ,121˚C ,30 min 
   5- Pressurized container used for sterilization with moist is called :
a- oven                                                    b- incubator 

c- autoclave                                            d- sphygmomanometer 
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6- Glass wares are sterilized by :
a- tyndalization                                   b- hot air oven 
c- flaming                                          d- gasses 

   7-Bacteriocidal agent is a substance that :
a- kill the bacteria and some              b- stops the growth and
    spores                                              multiplication of bacteria

c- do not necessarily kill                    d-stops the growth of

     the bacteria                                     bacteria and some spores 

    8- Filtration is used for :
a- antibiotics                                         b- water

c- living tissues                                    d- culture media

    9- The mechanism of sterilization by :
a-damaging the living tissues              b- tyndalization 
c- damaging DNA or protein               d- filtration

      of M.O.

   10- Disinfectant is a chemical substance used for :
a- living and non living objects           b- living objects

c- non living objects                             d- none
Note
- Check your answers in key answer page 20 .
- ( 1 ) degree for each .
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6/ key answer :-
1- Pre test :-

1.   c

2.   b

3.   a

4.   c

5.   d

6.   a

7.   d

8.   b

9.   d

10. a

                 If you :-

· got 9 or more you do not need to proceed .

· got less than 9 you have to study this modular unit well .

2- Post test :-

1.   c

2.   a

3.   c

4.   a

5.   c

6.   b

7.   a

8.   a

9.   c

10. c
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If you :-

· got 9 or more , so congratulation your performance ,            go on studying modular unit three .
· got less than 9 , go back and study the second unit ; or any part of it ; again, and then do the post test again .

Quiz No. 1 /
     Return to page ( 9 )  for the answer.

Quiz No. 2 / 

     Pasteurization , Tyndilization , Red heat , Hot air oven ,
     Hot air oven

    Quiz No. 3/ 
         Return to page ( 13 ) for the answer .
Quiz No. 4/
 have toxic residual and they are explosive .

       Quiz No. 5/  
1. autoclaving

2. antiseptic (heptane)

3. disinfectant (phenol )

  Quiz No. 6/ 

1. porcelain , asbestos

2. serum , antibiotics
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